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SECTION 1.0
PROGRAM OVERVIEW

The Solar Energy Research Institute (SERI) is authorized by the U.S. Department of
Energy (DOE) to provide technical management of the Wind Energy Innovative Systems
(WEIS) program which is currently comprised of eight research and development
contracts and six short term generic studies. These research efforts are aimed at
determining technical and economic feasibility of innovative concepts and systems
utilizing wind energy.

The Technical Status Report is a monthly publication that reviews the progress and areas
of concern associated with each project and presents the financial status of the

program. This report reviews the progress of the continuing projects for the period April

1-30, 1979. A list of the projeets (Table A-1) and a summary of the WEIS program
indicating important milestones for the projects (Figure A-1) are presented with this
report.

Major events and areas of concern of the program for the reporting period are as follows:

Major Events:

Completed and presented a paper entitled "A Review of the Wind Program at SERI" at
the American Wind Energy Association Conference.

Received DOE approval for the follow-on contract on the investigation of the "Diffuser
Augmented Wind Turbine"” by Gumman Aerospace Corp. at a funding level of $90.4K.

Areas of Concern:

None

Listing of Current Cbntracts for the WEIS Program:

The Special Programs Office is managing 14 projects in the Wind Energy Innovative
Systems program at the present time. A list of these projects with the basic nomen-
clature that will be used in subsequent sections of this report is provided in Table A-1.
Also presented in the table are the costs, current and total-to-date.

Program and Project Summary Review:

A schedule of important events for all of the WEIS projects is presented in Figure A-1 for
FY78/FY79. The period of performance, and major task milestones (planned and
completed) are identified in the figure.
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Teble A-l. PRINCIPAL SUBCONTRACTORS FOR FYTS PROJRCTS
Project ) funding level
Project Title Subcontractor Code Contract No. Principal Investigator eurrent/total

Innovative Wind Turbine West Virginia University wo K~78-C-08=5135 Richard E. Walters 99,888/412,6841
Diffuser Augmented Wind  Geunman Asrospece oD EY-76-C-02-2616, Kan Foremmt 201,964/487,931
Turbines (DAWT) A00}

Tornado-Type Wind Enecgy Grumnmn  Asrospace G-T EX-76-C~01-2888 Janms T. Yen 238,115/434,710
System Phase II (Tornado)

Tests and Devices for Wind/ Merks Polarized » -T7-C-01-3T74  Alvin M. Marks 99,400/199,200
Eleetric Power .
Aerosol Generators (EFD)

Electrofluid Dynmmic Wind  University of Dayton R XB-9-88T4~1 Joln E. Minardi 117,523/314,817
Generator Program (EFD)

Energy from Himid Air' South Dakota School of 2] DB~ACO1-TOET22082 Thams K. Oliver £68,975/168,522
(Fmid Air) Mines and Technology

The Madasas Hotor Powsr Thiversity of Dayton M EX~78~8-01~2364 Dale H. Whitford . 143,170/143,170
Plant Prase I (Madaras) Research Institute

Vortex Augmmtors for Polytechnic Institute e B(49-18)2358 Pasquale M. Sforza 43,924/379,927
Wind Energy Conversion of New York
(vortex)

A Definitive Gemeric Study Asrovirommat, Ine. AR AB-9-8003-1 Peter Lissssan 21,827/ 21,827
of Augnented Horigontal
Axis WES (BAVT)

A Mlnitl;" Gemerie Study Annvir?-mt,‘ Ine. AR A-9-8003-2 Peter Lissann 22,773/ 22,772
of High Lift Devics WES .
(High Lift)

A Definitive Gensric Study Tetra-Tech, Ine. by o AH-9-8003-3 Mark Harper 24,677/24,877
of Augnented Horizontal :
Axis WES (BANT) :

A Detinitive iec Study New York University NvU AR-9-8008-4 Martin Hoffert 24,981/ 24,951
of Augmented Vertical Axis
WES (VAWT) .

A Definitive Ganeric Study Washington University WA AR-9-8003~35 K. H. Eohenerwer 22,500/ 22,300
of Sail Wing WES (Saeil Testnieaal Asscoistes
wing) .

A Dafinitive Generic Study JBF Scientifie Corp. Jer 24,950/ 24,950

of Vortex Extraction WES
(Vortex Extrsction)

AH-9-3003-8 Thwodore R. Kornreich
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To facilitate organization of the material in this status report by project, figures are
numbered according to project number. Figure 1-1, therefore, is the first figure for
project 1.0, and is followed by Figure 1-2, 1-3, ete. Exceptions to this numbering system
are Figures A-1 through A-3 which are not project-related. The "A" is used to designate
the difference between the program-related figures and the project-related figures.
Table A-1, likewise, is program-related.
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SECTION 2.0
WIND ENERGY INNOVATIVE SYSTEMS

PROJECT SUMMARY

SERI is responsible to DOE for technical management of the WEIS program. This
program includes eight research and development contracts and six short-term generie
studies. This section reviews the current technical status of the overall WEIS program
and the individual 14 projects.

Each project is reviewed on a project status sheet which is followed by a project
milestone chart and a project cost management chart. Each project status sheet is
comprised of a project description and the following six sections:

Contract Objective

Contract Tasks (Accomplishments)
Technical Approach or Work Plan Changes
Variances

Open Items

Summary Status Assessment and Forecast

Under the Contract Tasks heading, tasks are defined and task accomplishments discussed
with the task numbers, given in parenthesis, following each task statement. These
provide the reader with a reference to the description of each project task and are either
given in previous Wind Energy Innovative System Technical Status Reports, or defined
under the Contract Tasks heading of the appropriate project status sheet.

The milestones listed below are indicated on the milestone chart presented in this section
for the program and for each project. These will be modified as deemed necessary in the
future reports.

(1) Task completion.
(2) Task stopped and redirected.
(3) Redirected effort.
(4) No cost extension provided.
(5) Draft final report submitted.
(6) Site visit-project review.
(7)  Wind tunnel phase completion.
(8) Preliminary design review.
(9) Design review.
(10) Terminated due to DOE decision.
(11) Method validated.
(12) Results analyzed.
(13) Task completed during previous fiscal year.
(14) Final report.
(15) Monthly report.
(16) Quarterly report.
(17) Draft final report review completed.
(18) Final report submitted.
A. Task of project to be funded; contract negotiations underway.
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Project Title: Wind Energy Innovative Systems (WEIS)
Contract: WEIS Program Management

Number: EG-77-C-01-4042 Contractor: Solar Energy Research Inst.
Start Date: November 1977 1536 Cole Blvd.

Completion Date: Continuous Golden, CO 80401

Contract Objective

Determine technical and economic feasibility of innovative wind energy systems.

Contract Tasks (Aecomplishments)

Completed the internal technical review of the 37 proposals received in response to the
RFP, RH-9-8085, entitled "Advanced and Innovative Wind Energy Concept
Development". (Task 7)

Completed technical reviews of the unsolicited proposals by R. Henderson
(Wind-Ammonia Turbine) and J. Knecht (A New Approach to Harnessing the Power in the
Wwind). (Task 6)

Technical Approach or Work Plan Changes

None

Variances

None

Open Items

None

Summary Status Assessment and Forecast

The proposals received in response to RFP RH-9-8085 are to be evaluated by an external
committee and rank ordered during May 1979.
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FISCAL YEAR 1978 FISCAL YEAR 1979

PROJECTS AND SUBTASKS
Oct|tlov |Dec{Jan]Feb |Mar [Apr |May}Jun |Jul

Nov |Dec|Jan|Feb |[Mar |Apr May {Jun [Jul |Aug|Sep

Program Hanagement
Solar Energy Research Institute

1 Programmatfc studies 521211 rrZrrrYrrrbrrrirrry Y
2 WSB/SERI Contractor 1
reviews !1 TZZAZI7RAZZZAZZ7. Frrrrr ,lelll —
)
= 3 Programmatic WOrkShOp ) ZZZ Z2Z27ZAZZ2 X7 XITY. lll%
\
4 Program Management Plan H' 222V Z I AT ZIAT7Z77A 777V 7 Te
5 Reporting ) ZZ I'Z !II 22Z X7 77% Z22X 722, rb J v Fb‘;
7 Award solicited research !
contracts TED | : _‘#] )

it
!

Figure A-2  FY78 and FY79 Milestone Chart for SERI Wind Energy Innovative Systems Program Management
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1. Contract identification 2. Reporting Period 3. Contract Number Q
WIND ENERGY INNOVATIVE SYSTEMS APRIL EG-77-C-01-4042
4. Contraclor (name and address) 5. Contract Starl Date
SOLAR ENERGY RESEARCH INSTITUTE ' OCTOBER 1, 1979
1536 COLE BLVD, _ _ 6. Contract Completion Date
GOLDEN, CO 80401 ‘ . __ CONTINUOUS
7. Months 0 N D}|J F M A M J J A S |8 FY 79
9. Cost Status |
a. . e. Actual Costs
| 7 ‘ - Prior FVs
.6
*® 5 7
a1
1. Planned Cost
4 f”;Tg—’—' Péz;Ya . \
$ ' 7
in ' .3 _ ‘;‘!;dfﬂﬁ : : -
Millions .2 {7 2’ | @. Totatl Estimated
Accrued Cost
: ;5‘3; lor Contract
.1 > _f-—-&' ’
M $516,200
0 |
_ h. Tolal Contract
b. Planned 40 § 76 | 1121145 1203 1265 | 336 | 406 ] 4541481 |500 |516 Value
Accrued Costs | ¢. Actual 361 69| 894121 |185 1250 328} -
($K) d. Variance -4 -71-231-24 {-18 1-151-8 $5]5,200

FIGURE A-3  FY79 Cost Management Chart fot the SERI Wind Energy Innovative Systems Program Management

{
{

LTE—IN



S=l ,@, a MR-317

Project Title: Innovative Wind Turbines
Contract: Project 1 '

Number: EY-76-C-05-5135 Contractor: West Virginia University
Start Date: March 1, 1975 Morgantown, WV 26506
Completion Date: August 15, 1979

Contract Objective

Investigate the technical and economic feasibility of a vertical axis wind turbine having
straight blades constructed with circulation control airfoil sections.

Contract Tasks (Acecomplishments)

Circulation controlled blade construction is 99% complete. (Task 1.8)

Completed the aerodynamic tare measurements for the rotating support arms.
Continued rotational testing for the conventional blades up to 80 rpm with an 8-ft. radius
support arm. No difficulties or vibrations were observed. Testing is underway to
measure blade lift, drag, and pitching moment. (Task 1.9)

Technical Approach or Work Plan Changes

None

Variances

None

Open Items

The final report which includes the results of Tasks 1.1 to 1.6 is to be delivered in June
1979.

Summary Status Assessment and Forecast

The project is to be completed as scheduled, August 15, 1979.
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FISCAL YEAR 1978 FISCAL YEAR 1979
PROJECTS AND SUBTASKS
Oct lNov [Dec|Jan|Feb |Mar Apr [May |Jun |Jul |Aug [Sep BOct |Nov [Dec|Jan|Feb {Mar {Apr [May [Jun [Jul {Aug [Sep
Innovative Wind Turbines
West Virginia University
1.1 Circulation control blade 4 611 NE 13
theory with viscous effects 22NN T IR T TN 7TV T
1
1.2  Tare airfoil computer codes yorisressee 13
1.3 Circulation control blade 2 1
and flip tests 77 Y Q’ 13
E; 1.4 Design study, sensor
location study and hardware 143 b .
preparation 2ZZAZTIAZ2 13 i ' \
1,3 ) \
, 1.5 |arge blade tests TITTZ II’ 13
4‘ _ 6 " 1 QV 5 .
1.6  System/cost study I Z7AT 77 A7 77 A7 77 AZZZ 477 Blve
1.7 Blade and instrumentation TArrZh 7 YT T Ay 77]7 v
design
1.8 Fabrication, procurement N2 22X AT, 22772 ZX TN I T IIIII i4
1.9 Indoor tests ‘EMIIII XA 227] 227 ! v
1

Figure i-l FY78 and FY79 Milestone Chart for the Innovative Wind Turbines Project
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1. Contract identification ] 2. Reporting Period 3. Contract Number .@,
INNOVATIVE WIND TURBINES APRIL EY-76-C-05-5135

§. Contract Start Date
MARCH 1, 1975

4. Conltractor (hame and address)

DEPARTMENT OF AEROSPACE ENGINEERING

WES RGINIA UNIVERSITY 8. Contract Completion Date
__MSREAXiﬂuéfiuv N;ﬁsnﬁ AUGUST 15, 1979
7. Months 0 N D J F M AlM J J A S Jesy 79
9. Cosl Stalug
a. 8. Actual Costs
Prior FYs
120 | $a12,6m
e 100
el f. Planned Costs
80 Prior FYs \
/’/ .
e o $412,641
60 W Lo
40 ,.g/"‘"" g. Total Estimated
e Accrued Costs
20 for Contract
($K) 0 $ 99,888
v h. Total Contract
b. Planned 351 43|52 60] 661 71176 | 8 ] 8 | 96 | 100 Value
Accrued Costs | ¢. Actual 331 40| 45] 54| 62| 701 79 »
d. Variance 7 =21 31 -7 6] -41 -1 3 $ 99,888

FIGURE 1-2 FY79 Cost Management Chart for the Innovative Wind Turbines Project
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Project Title: Further Investigations of Diffuser Augmented Wind Turbines
Contract: Project 2 ’

Number: EY-76-C-02-2612 A001 Contractor: Grumman Aerospace Corp.
Start Date: September 26, 1977 South Oyster Bay Road
Completion Date: December 31, 1978 Bethpage, NY 11714

Contract Objective

Establish the performance and engineering design of a diffuser augmented wind turbine
and determine its potential for commercial sized machines.

Contract Tasks (Acecomplishments)

No Activity - All tasks were completed and a draft final report submitted January 1979.

Technical Approach or Work Plan Changes

- None

Variances

None

Open Items

None

Summary Status Assessment and Forecast

Contract negotiations now underway for a follow-on effort to develop an optimally
costed system should be completed in May. The draft final report for the previous
contracted effort has been reviewed and comments were returned to the prineipal
investigator.

12
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PROJECTS AND SUBTASKS FY% FY19
Oct [Nov [Dec |Jan | Feb|Mar|ApriMay |Jun |Jul JAug [SepiDct INov [Dec |Jan|Feb|Mar]Apr May |Jun |Jul |Aug [Sep
Diffusor Augmented Wind Turbines
Grumman Aerospace Corporation
2.1 Wind tunnel and small 79|l o8 vely? | 7 g I n R
scale tests 222N 77 7Y TN TN 27 AT 7 A7 7 AT 77 N7 T 7A7 77,
. 8y {1 13
2.2 Field test plan 7z rrre revivss
I,—l
w 2.3 Windstream 18, diffusor
turntable, instrument v8| . RE ) 19 , \
design 22X TR T TN T TN 27 7 IA7 7L ' N
1 1 3 .
2.4 Performance calculations 2 RN TN A 7777 AT 7 AT 77 A7 77 X7
A ] 79 " 13 '5
2.5 Economic analysis 70, V.04 0004 490, VIV OI I3V I:'P,
Figure  2-1  FY78 and FY79 Milestone Chart for the Diffusor Augmented Wind Turbines Project
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1. Contract identification FURTHER INVESTIGATIONS OF 2. Reporting Period 3. Contract Number —
DIFFUSER AUGMENTED WIND TURBINES ' APRIL EY-76-C-02-2616 Qip
4. Conlraclor (name and address) ' §. Conlract Start Date i
GRUMMAN AEROSPACE CORPORATION SEPT. 30, 1977
SOUTH OYSTER BAY ROAD 8. Contract Completion Date
_BETHPAGE, NY 11714 : v
7. Monihs o] N]JD JOoJFiMfA M ]I ]I ]A]S Jae 79
9. Cost Status
a. ‘ 9. Actual Costs
Prior FYs
NO FY79 FUNDING TO DATE.
, $467,931
A FOLLOW-ON EFFORT OF
$90 K HAS BEEN PROPOSED
IS AND IS EXPECTED TO BE {. Planned Costs
INITIATED DURING MAY Priorfys . \
1979. N
$467,931
g. Total Estimated
Accrued Costs
for Contract
h. Total Contract
b. Planned Value
Accrued Cosls | c. Actual
d. Variance

FIGURE 2-2 FY79 Cost Management Chart for the Diffyser Augmented Wind Turbines Program
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Project Title: Tornado-Type Wind Energy System Phase II
Contract: Project 3

Number: EX-76-C-01-2555 Contractor: Grumman Aerospace Corp.
Start Date: September 27, 1976 South Oyster Bay Road
Completion Date: August 30, 1979 Bethpage, NY 11714

Contract Objective

Determine technical and economic feasibility of the tornado type machine.

Contract Tasks ( Aceomplishments)

Completed realignment and calibration of the load cell. Completed rewiring and
organization of instrument packaging to eliminate effects on load cell reading. (Task
3.4)

Technical Approach or Work Plan Changes

None

Variances

The major cost variance is a result of the wind tunnel tests not being performed to
date. As it is not clear when the tests can be initiated, the cost projection does not
reflect that detail. A no cost extension has been approved which changes the contract
completion date from June 30, 1979 to August 30, 1979 in order to allow the time for the
wind tunnel testing.

Open Items
None

Summary Status Assessment and Forecast

The draft final report for the FY78 funded effort has been submitted and is to be
reviewed by July 1979,

The ongoing work is on schedule except for wind tunnel testing. Facilities for the Wind

tunnel tests on the large model are still being sought. It is anticipated that the 20-in.
diameter tower model will be tested in the V/STOL wind tunnel in June or July 1979.

15
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= — L ' FISCAL YEAR 19 78 | FISCAL YEAR 1979 ,
PROJECTS AND SUBTASKS Oct |Nov |Dec|Jan|Feb|Mar JApr [May |Jun Jul JAug|Sep 0ct|Nov|Dac|Jan|FeblHat |Apt May lJun IJulIAungep
Tornado Type Wind Eneray System
Grumman Aerospace Corporation
. )
3.1 Flow field analysis of Y r ZrrrrrrY I AT YT
vortex system
' 1
3.2 3-foot model tests — =X
3.3 10-foot spiral model design 1
and fabrication - 7
o 3.4 1-foot turbine design and 1
fabrication ' ! 227V 7773222227, \
3.5 10-foot vaned model, design 1
and fabrication Y I IZ I 7T T
3.6 Tests of spiral and vaned 'ﬁ%
models ‘hzbll Z7ZXIZ2.
3.7 Structural and cost
analysis T —
| 9 !

Figure 3-1, FY78 and FY79 Milestone Chart for the Tornado-Type Wind Energy Systems Project
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A
1. Conlracl identification 2. Reporting Period 3. Contract Numbef @
TORNADO-TYPE WIND ENERGY SYSTEM APRIL EX-76-C-01-2555
4. Conlractor (name and address) 5. Contract Start Date
GRUMMAN AEROSPACE CORPORATION : SEPT. 27, 1976
SOUTH OYSTER BAY ROAD 8. Contract Completion Date
BETHPAGE, N.Y. 11714 ' JUNE 30, 1979
7. Months 0 N D}|J F M|A M1 J J | A S |8.FY79
9. Cost Status
a. e. Actual Costs
Prior FYs
,/ ' $434,710
- 200 . 1/ {. Planned Costs \
P Prior FYs .
/// P
‘l
y . $434,710
100 el I
Pid g. Total Estimated
ot Accrued Costs
PR "Lt for Contract
($K) = $236,115
0 2 h. Total Contract
b. Planned 64 | 86107129 J150 {172 1193}| 215] 236 » Value
Accrued Costs | c. Aclual 33 852 611 79 1101 1123 1154 $236,115
($K) d. Varlance -31 |-34 | -46]-50 |-49 |-49 -39 ’
FIGURE 3-2 FY79 Cost Management Chart for the Tornado-Type Wind Energy System Project 3
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S=RAE MR-317

Project Title: Test and Devices for Wind/Electric Power Charged Aerosol Generator
Contract: Project 4

Number: EG-77-C-01-2774 Contractor: Marks Polarized Corp.
Start Date: September 28, 1977 153-16 Tenth Avenue
Completion Date: September 27, 1978 Whitestone, NY 11357

Contract Objective

Experimentally evaluate four methods of producing charged droplets and compare the
results with available predictions.

Contract Tasks (Accomplishments)

No effort has been expended by the Principal Investigator. All technical tasks have been
completed or terminated. (See SERI/MR-13-125)

Technical Approach or Work Plan Changes

None

Variances

None

Open Items

The draft final report for the previous effort was not submitted by the principal
investigator in April 1979 as planned. The principal investigator has stated that it will be
submitted during June 1979.

Summary Status Assessment and Forecast

Contract negotiations for a follow-on effort are expected to be completed during June
1979.
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PROJECTS AHD SUBTASKS FY78 " k79
Oct |Nov |Dec JJan | Feb}Mar|Apr|May |Jun |dul |Aug Sep“Oct Nov |Dec|Jan | Feb[Mar|Apr May {Jun {Jul jAug {Sep
Tests and Devices for Wind/
Electric Power Changed
Aerosol Generator
Marks Polarized
! 1g ) v lv® 3 .
4.1 Test of Array 1 777 AT TR ZZ N7 AT N7 77 A
— 4.2 Test of water jet/metal 8 ) ] v 13
o charging method T TZINZZ 773777777
4.3 Test of electrojet ! Syt 13, \
charging method 27 A7 A7 77TV L. ‘ : N
4.4 Test of steam/metal 6 ! 0 .
charging method 72774
4.5 Test of steam microjet 6 Wie. s
condensation method J' \ 7 v ve '5
Figure 4-1 FY78 and FY79 Milestone Chart for the Marks EFD Project
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1. Contract Identification TESTS AND DEVICES FOR WIND/ELECTRIC 2. Reporting Period 3. Contract Number -
POWER CHARGED AEROSOL GENERATOR : APRIL EG-77-C-01-2774 (Q.
4. Conlractor (name and address) 5. Conlract Start Date -
MARKS POLARIZED CORPORATION SEPT, 28, 1977
153-16 TENTH AVENUE : 6. Contract Completion Date
WHITESTONE, NY 11357
7. Months 0 NI D J F M1A M J J Als [|8F 79
9. Cosl Status
a. ‘ ‘ 8. Actual Costs
- ' Prior FYs
NG FY79 FUNDING TO DATE ]
A FOLLOW-ON EFFORT OF $199,200
$65K HAS BEEN PROPOSED
) AND IS EXPECTED TO BE 1. Planned Costs
© INITIATED DURING JUNE ‘ Prior FYs
1979. \
$199,200 N
g. Total Estimated
Accrued Costs
for Contract
h. Total Contract
b. Planned Value
Accrued Costs | c¢. Actual
d. Variance

FIGURE 4-2  FY79 Cost Management Chart for the Marks EFD Project
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Project Title: Electrofluid Dynamie Wind Generator Program
Contract: Project 5

Number: XH-9-8074-1 Contractor: University of Dayton
Start Date: September 15, 1977 Research Institute
Completion Date: March 31, 1980 Dayton, OH 45469

Contract Objective

Provide a sufficient density of charged water droplets of low-mobility to experimentally
evaluate EFD generator geometries; and develop techniques for providing low-mobility
charged water droplets for wind energy applications in a cost effective manner.

Contract Tasks (Accomplishments)

Investigations of economic charge droplet production methods will be continued and
emphasized. (Task 5.6)

Completed a computer search of literature on the production of bubbles and submiecron
droplets. Conducted studies on the "energy economic" production of charged droplets.
Initiated work on the design of a larger diameter electrode generator. (Task 5.6)

Investigate two methods of producing and charging low mobility water droplets in the
micron diameter regime. (Task 5.7)

Investigate generator performance by tests and subsequent evaluations using one basie
attractor and collector electrode geometry with modifications to the charging section
and collecting sections. (Task 5.8)

Identify and suggest solutions to problem areas discovered during efforts in tasks
5.6-5.8. (Task 5.9)

Technical Approach or Work Plan Changes

None

Variances

None

Open Items

None

Summary Status Assessment and Forecast

Completed the revision of the final report on the proceeding contract effort. Submission
of the final report to SERI is anticipated during May 1979.
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FY79 ) FY80 |
PROJECTS AND SUBTASKS

OctjNov |Dec JJan|Feb [Mar |AprIMay [Jun|Jul jAug|Sepd Oct |Nov |Dec [Jan |[Feb[Mar [Apr]{May | Jun |Jul [Aug [Sep

Electrofuluid Dynamic Wind
Driven Generator
Univ. of Dayton Research Inst.

5.1 Theoretical Studies of r2Z.
Economic Current Production
and Generator Geometery

[44

5.2 Energy Economic Charge 2Z
Production Experiments \

5.3 Generator Performance
Experiments

5.4 Critical Problem Areas

Figure 5-1 FY79 and FY80 Milestone Chart for the Dayton EFD Project
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1. Contract identification R 2. Reporting Period 3. Contract Number '@'
ELECTROFLUID DYNAMIC WIND DRIVEN GENERATOR APRIL EY-76-5-02-4130
4. Conlraclor (name and address) §. Contract Start Date
YVER L0 Bl s i S
8. Co Completion Da
DAYTON, OH 45469 MARCH 31. 1980
7. Months 0 N1iD J F M]A M J J ‘A S |8.FY 79
9. Cost Stalus
a. 0. Actual Costs
70 Prior FYs
60 $314,817
N
v 50 / 1. Planned Costs
40 / Prior FYs b
Z
30 $314,817
g- Total Estimated
20 Accrued Costs
for Contract
10 / ‘
($K) 24 $117,523
h. Total Contract
b. Planned 10} 20 30 40 50 29 Value '
Accrued Costs | ¢. Actual 2
($K) d. Variance -5 $117,523
FIGURE 5-2  FY79 Cost Management for the Dayton EFD Project Liﬁ
\ ] o E ’ : w
H
~

: | P P I E '
..‘...'.."..‘..‘!.'...Q.Q..'&...""..".Q.'..
- S B Sy n M




00000000000000000000000000000000000000000000

SEQI l@ MR-317

Project Title: Energy from Humid Air
Contract: Project 6

Number: DE-AC01-79ET23052 Contractor: South Dakota School of
Start Date: October 1, 1976 Mines and Technology
Completion Date: March 12, 1980 Rapid City, SD 57701

Contract Objective

Determine a cost effective method of converting the latent heat of water vapor in humid
air into mechanical work.

Contract Tasks (Aceomplishments)

Develop a computer model to describe this optimally shaped tower to obtain maximum
moisture condensation, minimum wall drag, turbulence losses, and flow separation.
(Task 6.5)

Investigate wall drag and turbulence losses and modify the computer model to minimize
these effects. (Task 6.6)

Investigate condensational dynamics and cooling dynamics to maximize these effects.
(Task 6.7)

Conduet a machine design to determine performance, efficiency, size, and geometry.

" (Task 6.8)

- Develop a rough structural design of the machine and evaluate scaling effects on cost

and power. (Task 6.9)

Develop, refine, and analyze the economies of this machine usmg the rough structural
design. (Task 6.10) v

Technical Approach or Work Plan Changes

None
Variances

None

Open Items

None

Summary Status Assessment and Forecast

Work on the follow-on effort will begin in June 1979. The final report for the previously
contracted effort has been delivered and is to be reviewed by June 1979.
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PROJECTS AND SUBTASKS

FISCAL YEAR 19 78

- FISCAL YEAR 1979

Qct |Nov {Dec|{Jan|Feb|Mar |Apr |May |Jun {Jul JAug Nov |Dec|Jan|Feb|Mar |Apr [Mav |Jun [Jul jAug|Sep
Energy from Humid Air
South Dakota School of Mines and
Technology
6.1 Develop methods to evaluate
tower flow, losses, 13 -
condensation, compression [\ 4 3
6.2 Investigate cooling methods
using .vailable 1 “
meteorological data youis ey e
6.3 Perform parametric studies 13 .
for 6.1 13
115 }56
6.4 Develop economic analysis S s oS o rs rors cresress cos (S '1 I
Q.
6.5 Computer modeling of the !
flow
Q
6.6 Study of losses '
Q
6.7 Condensation and cooling =
dynamics
Q.
6.8 System performance ‘
6.9  Structural design

6.10 Economic estimates

i

6-1 FY78 and FY79 Milestone Chart for the Humid Air Project
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1. Contract Identification 2. Reporting Perlod 3. Contract Number 1@|
ENERGY FROM HUMID AIR APRIL E(49-18)-2553 S

§. Contract Start Date
SEPT. 20, 1976

4. Contractor (name and address)

SOUTH DAKOTA SCHOOL OF MINES AND TECHNOLOGY

RAPID CITY, SD 57701 S GRRKES ToPesR0™
7. Months 0 N|D J F M|A M J J A S |8 FY 79
9. Cost Slatus |
. 8. Actual Cost
a 70 Pru:r FYs :
60 ' $168,522
0 50 '
@ {. Ptanned Costs
40 Prior FYs \\
$168,522
30
20 g. Total Estimated
Ac d Cost
- / lorc:';c‘:\lmcls ’
10
($K) . | $ 68,975

h. Total chlract

b Planned 0T 0[O0 [5 [ 107 T4[20] vale
Accrued Costs | ¢. Actual 0 0 $ 68,975
($K) d. Varance 0 0

FIGURE 6-2  FY79 Cost Management Chart for the Humid Air Project
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Project Title: An Analysis of the Madaras Rotor Power Plant
Contract: Project 7

Number: EX-76-S-01-2554 Contractor:  University of Dayton
Start Date: October 1, 1976 Research Institute

Completion Date: May 31, 1978 300 College Park Avenue
: Dayton, OH 45469

Contract Objective

Determine the cost effectiveness of the Madaras Rotor Power Plant in the 100 MW to
200 MW Range.

Contract Tasks (Accomplishments)

No Activity - All technical tasks have been completed and the draft final report
submitted for review.

Technical Approach or Work Plan Changes

None

Variances

None

Open Items

None

Summary Status Assessment and Forecast

The draft final report has been reviewed and comments returned to the principal
investigator. No additional funding has been requested for this study. The final report is
to be submitted May 1979.
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FISCAL YEAR 1978 FISCAL YEAR 1979
PROJECTS AND SUBTASKS : ’ )
Oct {Nov |Dec|Jan|Feb |Mar [Apr {May JJun [Jul {Aug |Sep §Oct ] Nov _Dec JanjFebjMar jApr May {Jun [Jul | Aug|Sep
The Madaras Rotor Power Plant,
Phase 1
Univ. of Dayton Research Institute
7.1 Vortex analysis of Madaras ]' ‘ 13
rotor VST TTITLTHE T8
7.2 Hodel design, fabricatior 13
and test v 13
4 13
o 7.3 pata evaluation v ' b
\
1 N
7.4 Electromechanical studies FITLTITI D4 ,: b
7.5 Performance analysis rrrArrT : 3
]v & " 18
7.6 Conduct economic studies ZZZATT I NTZ T A7 T 7 X2 v
Figure 7-1 FY78 and FY79 Milestone Chart for the Madaras Project
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1. Conlract identification 2. Reporting Period 3. Contract Number g
MADARAS ROTOR POWER PLANT APRIL EX<76~-S<01-2554 &
4. Contraclor (name and address) §. Contract Start Date o=
UNIVERSITY OF DAYTON RESEARCH INSTITUTE OCTOBER 1, 1976
300 COLLEGE PARK AVENUE - 8. Contract Completion Dale
DAYTON, OH 45469
7. Months 0 N]D J F MiA M J J AJS |ary 79
9. Cost Status
a. e. Actual Costs
Prior FYs
NO FOLLOW-ON FUNDING —~
IS PLANNED FOR FY79. $-|43,-|70
NO FOLLOW-ON ACTIVITIES
ro ARE EXPECTED., ‘ f. Planned Costs
O Prior FYs
\
$143,170 .
9. Total Estimated
A Accrued Costs
for Contract
h. Totat Contract
b. Planned Value
Accrued Cosls | ¢. Actual
d. Variance
FIGURE 7-2  FY79 Cost Management Chart for the ,Madaras Project 3
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Project Title: Vortex Augmentors for Wind Energy Conversion
Contract: Project 8

Number: ET-77-C-01-2358 Contractor: Polytechnic Institute of
Start Date: March 1, 1978 New York
Completion Date: May 31, 1979 Route 110

Farmington, NY 11735

Contract Objective

.

Determine the technical feasibility, performance, and economic potential of the delta
wing type vortex augmentor concept.

Contract Tasks (Accomplishments)

Continued field testing during this period when weather conditions permitted. Stability
and control characteristics were unchanged from previous test conditions and safety
characteristics were satisfactory. Computer software alterations have been made to
account for new sensor deployment. (Task 8.1)

Technical Approach or Work Plan Changes

None

Variances

None

Open Items

None

Summary Status Assessment and Forecast

Field testing is eontinuing. The project will probably not be completed by May due to the
earlier weather delay in testing and will require a no cost extension.
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FISCAL YEAR 1978 | FISCAL YEAR 19 79
PROJECTS AND SUBTASKS
Oct|NovlDec]Jan}FebiMar |Apr |Hay JJun |Jul jAug JSep §Oct |Nov [Dec] Jan] Feb |Mar JApr May JJun |JuljAug jSep

Vortex Augmentors for Wind Energy
Conversion

Polytechnic Institute of New York

' 141 14
8.1 Field test program h T7Z T2 AT AT Y 727
“ y 14 14
bt 8.2 TeStS aﬂd ana]ysis b T I AT ZTZ 11?111 1111'111 722 ]
14 4
8.3 Wind tunnel tests & CIO IS (T M IszI// yosi \
14 14
8.4 Economic studies b VT TSI TOA S TI VIR TN TIIHL DS

Figure 8-1 FY78 and FY79 Milestone Chart for the Vortex Augmentor Project
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1. Contract Identitication 2. Reporting Period 3. Contract Number @'
VORTEX AUGMENTORS FOR WIND ENERGY APRIL ET-77-C-01-2358 g
4. Contractor (name and address) ‘ ‘ 5. Contract Start Date
POLYTECHNIC INSTITUTE OF NEW YORK AUG. 15, 1978
FARMINGTON, MY 11735 6. %OK;(&?IC?M ée;lém Date
7. Months 0 N|D J F M Al M J J A S |s.Fv 79
9. Cosl Status |
a. ‘8. Actual Costs
| 70 Prior FYs
60 h $336,000
NS 50 - .
" 7“7"‘L= 1. Planned Costs
40 I Dt =t I Prior FYs \
- ? — ‘ ' N
30 g $336,000
20 | ” g. Total Estimated
Accrued Costs
10 for Contract
($K) $ 43,924
0
‘ h. Total Contract
b. Planned 33 136 39142 144 |44 ]| 44 |44 Value '
Accrued Costs | ¢. Actual 36 138142144 |44 |1 44 | 44 $ 43,924
($K) d. Variance 1 2 3] 2 0 0 0 .

FIGURE 8-2  FY79 Cost Management Chart for the Vortex Augmentpr Project
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Project Title: A Definitive Generic Study of Augmented Horizontal Axis Wind Energy
Systems
Contract: Project 9

Number: AH-9-8003-1 Contractor: Aerovironment, Inc.
Start Date: January 30, 1979 145 Vista Avenue
Completion Date: May 31, 1979 Pasadena, CA 91107

Contract Objective

Provide a critical evaluation of the potential cost effectiveness of augmented horizontal
axis wind energy systems.

Contract Tasks (Accomplishments)

Completed the system analysis of the performance of the Delta Wing and Cost Analysis
of the Augmented Horizontal-Axis Systems. (Task 9.1)

Initiated the comparison of conventional Horizontal Axis WES with Augmented
Horizontal Axis WES. (Task 9.2)

Technical Approach or Work Plan Changes

None

Variances

None

Open Items

None

Summary Status Assessment and Forecast

The project is on schedule.
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FY79 I FY80
Oct {Nov |Dec [Jan|Feb|Mar|Apr May |Jun |Jul JAug Sep“Oct Nov | Dec | Jan | Feb [Mar|Apr [May {dun [Ju) {Aug |Sep

PROJECT AND SUBTASKS

A Definitive Generic Study
of Augmented Horizontal Axis
Wind Energy Systems

Aerovironment, Inc.

9.1 Critical Technical } 5
Review &//, 777477
% Av. ] g
rzzz

9.2 System Comparison

he

Figure 9-1 FY79 and FYB0 Milestone Chart for the Aerovironment Augmented HAWT Project
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1. Contract identification A DEFINITIVE GENERIC STUDY QF 2. Reporting Perlod 3. Contract Number o
AUGMENTED HORIZONTAL AXIS WIND ENERGY SYSTEMS APRIL AH-9-8003-1
4. Contractor (hame and address) §. Contract Start Date
AEROVIRONMENT, INC. - JAN. 30, ‘979m
145 VISTA AVENUE . ac te
PASADENA, CA 91107 | Ry mmfmn
7. Months 0 N]D J F MIA M Jd Jd AlS 8. FY79
9. Cost Stalus
a. e. Actual Costs
Prior FYs
30 : - -
v 25
f. Planned Cosls .
20l / Prior FYs X
/. .
15 A
J
10 g. Total Estimated
Ac d Cost
5 / lorc(')‘c’b.;umc(s ’
pd $21,827
(3K) ol v ’
| " h. Total Contract
b. Planned 5111 17 22 Value .
Accrued Costs | ¢. Actual 5 11 21,827
($K) d. Variance 0 0 0 $ ’

FIGURE 9-2 FY79 Cost Management Chart for the Aerovironment Augmented HAWT Project
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S=AW MR-317

Project Title: A Definitive Generic Study of High Lift Device Wind Energy Systems
Contract: Project 10

Number: AH-9-8003-2 Contractor: Aerovironment, Ine.
Start Date: January 30, 1979 145 Vista Avenue
Completion Date: May 31, 1979 Pasadena, CA 91107

Contract Objective

Provide a critical evaluation of the potential cost effectiveness of high lift wind energy
systems,

Contract Tasks (Accomplishments)

Initiated the comparison of several High Lift Devices. (Task 10.2)

Technical Approach or Work Plan Changes

None

Variances

None

Open Items

None

Summary Status Assessment and Forecast

The project is behind schedule due to a delay in receiving published literature. A no cost
extension to June 30, 1979 has been requested to complete the final report.
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FY79 “ FY80

PROJECT AND SUBTASK
Oct [Nov |Dec |Jan|Feb|Mar|Apr May | Jun {Jul |Aug Sep“Oct Nov |Dec|Jan|Feb|Mar AprlMay Jun {Jul JAug [Sep

A Definitive Generic Study
of High Lift Device Wind
Energy System

Aerovironment, Inc.

10.1 Critical Technical
Review 7774722V 2 7.

LE

10.2 System Comparison 77

Figure 10-1  FY79 and FY80 Milestone Chart for the High Lift Device Project
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1. Contract identification A DEFINITIVE GENERIC STUDY 0F HIGH 2. Reporting Period 3. Contract Number .@.
LIFT DEVICE WIND ENERGY SYSTEMS . APRIL AH-9-8003-2 k.
4. Contractor (name and address) §. Contract Start Date
AEROVIRONMENT, INC. ) JAN. 30, 1979
145 VISTA AVENUE 8. Contract Completion Date
PASADENA, CA 91107 MAY 31, 1979
7. Monihg ' 0 N D J F M]A M J J A ]S 8.FY 79
8. Cost Siatus
a. @. Actual Costs
) Prior FYs
30 .
& 25 f. Planned Costs
20 / Prior FYs .
15 ' / T
10 g. Total Estimated
Accrued Costs
5 for Contract
($K) 0 4 $22,772
h. Total Contract
b. Planned 6 112 |18] 23 Value
Accrued Coslts | c. Aclual 6 112 | 18 $22,772
($K) d. Variance 0 0 0
FIGURE 10-2  FY79 Cost Management Chart for thq High Lift Device Project %
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Project Title: A Definitive Generic Study of Augmented Horizontal Axis Wind Energy
Systems
Contract: Project 11

Number: AH-9-8003-3 Contractor: Tetra-Tech, Inc.
Start Date: January 26, 1979 1911 Fort Myer Drive
Completion Date: May 31, 1979 Suite 601

Arlington, VA 22206

Contract Objective

Provide a critical evaluation of the potential cost effectiveness of augmented horizontal
axis wind energy systems.

Contract Tasks (Accomplishments)

Continued the critical technical review. (Task 11.1)

(Continued the comparison of augmented horizontal axis WES with conventional WES,
Task 11.2)

Technical Approach or Work Plan Changes

None

Variances

None

Open Items

None

Summary Status Assessment and Forecast

The project is behind schedule due to an increase in the amount of analysis from delayed
data accumulation. A no cost extension to June 30, 1979 has been requested to complete
the final report.
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FY79 FY80
Oct |Nov [Dec |Jan|Feb|Mar|Apr May | Jun [ Jul [Aug {SepjOct |Nov |Dec|Jan|Feb{Mar Aprluay Jun

PROJECT AND SUBTASK
Jul |Aug [Sep

A Definitive Generic Study
of Augmented Horizontal
Axis Wind Energy Systems

Tetra Tech, Inc.

11.1 Critical Technical
Review IITIIS VIR,

0%

224

11.2 System Comparison

Figure 11-1  FY79 and FY80 Milestone Chart for the Tetra-Tech Augmented HAWT Project
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1. Contract ldentificalion A DEFINITIVE GENERIC STUDY OF 2. Reporting Period 3. Contract Number
AUGMENTED HORIZONTAL AXIS WIND ENERGY SYSTEMS APRIL AH-9-8003-3 o
4. Conlraclor (name and address) 5. Contract Start Dale
TETRA-TECH, INC. ;,AN' 2660m }9179
1911 FORT MYER DRIVE, SUITE 601 8. Contract ation Date
ARLINGTON, VA 22206 MAY 31, 1979
7. Months 0 N1ID J F M A M J Jd A S |8 Ffy 79
9. Cost Slatus
a. 6. Actual Costs
Prior FYs
30 - -
pa 25 f. Planned Costs
: 20 // Prior FYs \
15 T
10 g. Total Estimated
Accrued Costs
5 for Contract
$24,677
($K) 0
h. Tolal Contract
b. Planned 6 112 1181 25 Value
Accrued Costs | ¢. Aclual 6 12 18 24.677
($K) d. Variance 0 0 0 $ ’

FIGURE 11-2  FY79 Cost Management Chart for the Tetra-Tech Augmented HAWT Project
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Project Title: A Definitive Generic Study of Augmented Vertical Axis Wind Energy
Systems
Contract: Project 12

Number: AH-9-8003-4 Contractor: New York University
Start Date: January 15, 1979 Dept. of Applied Science
Completion Date: May 31, 1979 New York, NY 10003

Contract Objective

Provide a critical evaluation of the potential cost effectiveness of augmented vertical
axis wind energy systems.

Contract Tasks (Acecomplishments)

Completed a system cost comparison for Tornado and Lebost Systems. (Task 12.2)

Technical Approach or Work Plan Changes

None

Variances

None

Open Items

None

Summary Status Assessment and Forecast

The project is on schedule.
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PROJECT AND SUBTASK Fm FY80
Oct {Nov [Dec {Jan|Feb|Mar|Apr PMay [Jun |Jul {Aug [SepOct [Nov |Dec|Jan|Feb |Mar|Apr IMay [Jun {Jul |Aug |Sep
A Definitive Generic Study
of Augmented Vertical Axis
Wind Energy Systems
New York University
12.1 Critical Technical v o !
Review 223727272471
5 q
W ]
12.2 System Comparison 7777, y
\
Figure 12-1 FY79 and FY80 Milestone Chart for the Augmented VAWT Project
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AUGMENTED VERTICAL AXIS WIND ENERGY SYSTEMS APRIL AH-9-8003-4 =Y
4. Conlractor (name and address) . §. Contract Start Date
NEW YORK UNIVERSITY JAN, 15, 1979
DEPT. OF APPLIED SCIENCE 8. Contract Completion Date
NEW YORK, NY 10003 MAY 31, 1979
7. Months 0 N|D J F MIA M J J A S |8 FY79
9. Cost Status
a. ‘ 6. Actual Costs
Prior FYs
30 L
= 25 ‘
= 1. Planned Costs
\
20 | / Prior FYs .
15 / -7
10 ' » g. Total Estimated
Accrued Costs
for Contract
5 p.
$24,951
($K) 0 7
: : h. Total Contract
b. Planned 6 {12 18] 25 Value
Accpued Cosis | c. Actual 6 112 118 : 24,951
(iK) d. Variance 0 0 0 $
FIGURE 12-2 FY79 Cost Management Chart for the Augmented VAWT Project B
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Project Title: A Definitive Generic Study of Sail Wing Wind Energy Systems
Contract: Project 13
Number: AH-9-8003-5 Contractor: Washington University
Start Date: January 15, 1979 Tech. Assoc., Inc.

Completion Date: May 31, 1979 Dept. Mech. Eng.
St. Louis, MO 63130

Contract Objective

Provide a critical evaluation of the potential cost effectiveness of sail wing wind energy
systems.

Contract Tasks (Accomplishments)

Completed the critical technical review. (Task 13.1)

Completed the cost comparison of sail wing systems with conventional WES. (Task 13.2)

Technical Approach or Work Plan Changes

None

Variances

None

Open Items

None

Summary Status Assessment and Forecast

The project is behind schedule and a no cost extension to 30 days after receipt of the
SERI draft final comments has been requested. It is anticipated that these comments
will be submitted by July 15, 1979 and the contract will be completed August 15, 1979.
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S=/AW MR-317

Project Title: A Definitive Generic Study of Vortex Extraction Wind Energy Systems
Period: Project 14

Contract:
Number: AH-9-8003-6 Contractor: JBF Scientific Corp.
Start Date: February 15, 1979 2 Jewel Drive
Completion Date: June 31, 1979 Wilmington, MA 01887

Contract Objective

Provide a critical evaluation of the potential cost effectiveness of vortex extraction
wind energy systems.

Contract Tasks (Accomplishments)

Completed the definition of the baseline configurations for the vortex extraction wind
energy systems. (Task 14.1)

Initiated technical evalutions of the Tornado and VAC concepts. (Task 14.2)

Technical Approach or Work Plan Changes

None

Variances

None

Open Items

None

Summary Status Assessment and Forecast

The project is on schedule.
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